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Abstract
Background: Ochronosis is connective tissue manifestation of Alkaptonuria. Joint involvement
specially hip and knee destruction is seen. The cartilage is pigmented and destroyed. It is interested
for both pathologists and orthopedic surgeons.
Case Presentation: A 54 years old woman with hip fracture after simple falling is candidate for
surgery, but, after skin and subcutaneous incision over deep fascia there was dark blue
pigmentation which continues toward hip joint. After biopsy of soft tissues and bone, in another
operation, we replace hip joint.
Conclusion: In this case, besides of cartilage destruction of hip joint, there was a lythic lesion of
neck of femur which causes pathologic fracture of hip joint. We planned Total hip replacement
instead of bipolar for her because of cartilage damage of acetabulum.
Background
Ochronosis is the connective tissue manifestation of alka-
ptonuria, a defect in the metabolism of homogentisic acid
(HGA) caused by autosomal recessive mutations of the
HGO gene on chromosome 3q [1].
Homogentisic acid oxidase is responsible for the turnover
of homogentisic acid (HGA) during the course of pheny-
lalanine and tyrosine catabolism [2]. HGA accumulates
and is polymerized into a blue-black pigment that ulti-
mately is deposited in the skin, cartilage, and collagenous
tissues. Specifically, pigment deposition can be seen in
skin, bones, articular cartilages, synovial membranes,
lungs, heart endocardium and valves, and kidneys [3]. The
accumulation eventually causes severe degeneration of
the spine and peripheral joints which may clinically sim-
ulate common arthritic disorders [4]. Alkaptonuria is a
rare disease affecting one in 250,000-1 million people
[5,6].
The most common clinical feature of ochronosis is
ochronotic arthritis[6]. Other common presentations of
ochronosis are:
Darkening of urine with exposure to air or reducing
agents[7].
Thoracolumbar spine disc herniation, porotic vertebral
bodies; osteophyte formation [8,9].
Hip and knee pain are due to cartilage degeneration, and
in the future joint space narrowing, and sclerosis
develop[2,10,11].
Cardiac valve calcification and stenosis, coronary artery
calcifications [3,12-14].
Renal and prostatic stones [1].
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Ochronotic pigmentation of sclera and ear cartilage[4,14].
Ruptures of tendons(patellar and Achilles tendons)[6,15].
Ochronosis has a classic triad: 1) degenerative arthritis; 2)
ochronotic pigmentation; and 3) urine that turns black
upon alkalinization. Confirmatory tests for diagnosis are
chromatographic, enzymatic, or spectrophotometric
determinations of HGA.
Currently, symptomatic treatment of the complications of
alkaptonuria is the only option [1]. A symptomatic
approach including treatment of pain, physiotherapy, chi-
ropractic care, and education of the patient for a home
exercise program is the treatment of choice[4].
Alleviation of pain and significant increases in activity has
been achieved with total joint replacement of the hips,
knees, elbows and shoulders[2]. A successful treatment
for tendon ruptures due to ochronosis is primary
repair[6]. High-dose vitamin C decreases urinary benzo-
quinone acetic acid, but has no effect on HGA excretion
and, moreover, no credible studies have shown that treat-
ment with vitamin C is clinically effective. Nitisinone, a
potent inhibitor of 4-hydroxyphenylpyruvate dioxygen-
ase, dramatically reduces production and urinary excre-
tion of homogentisic acid[14]; however, the effectiveness
of Nitisinone in treating ochronosis remains unknown.
Case Presentation
Our case here is related to a 54-year-old Iranian woman
who was referred to emergency room of Sina hospital. She
was feeling pain in her right hip after a simple falling, and
could not bear weight on her leg. The anteroposterior and
lateral radiography of hip joint showed a fracture of neck
of the femur (fig. 1).
Because of a lucency at the base of femur neck, we came to
the conclusion that a pathologic fracture had occurred at
that region. There was no abnormality in laboratory data
of the patient, and she had no other underlying disease
except a chronic low back and hip pain. Roentgenogram
of the spine showed space narrowing and calcification of
the intervertebral discs. The patient had also ochronotic
pigmentation of the sclera (fig. 2).
Thus, before any definite treatment of fractured region, we
decided to take biopsy from the lesion. After incision of
skin and subcutaneous fat, there was a dark blue or even
black lesion in the deep fascia and proximal portion of
tensor fascia lata which had extended to deeper structures
and joint capsule of hip joint (fig. 3).
We took a sample of the black tissue for pathologic exam
and also another sample of the base of greater trochanteric
region, which had a lytic appearance in x-ray of hip. The
result of pathologic exam of these samples had shown
nothing but ochronosis. In another operation, after about
2 weeks, we replaced the fractured hip with cemented hip
prosthesis.
Conclusion
I had never imagined to view such a pigmentation until
we prepared the patient for biopsy. There was a dark blue
or even black material in the deep fascia of the thigh
which extended toward deeper structures of hip joint.
First, I thought it is an injection injury of oil or similar
materials in deep structures of thigh and hip joint. But
after discussing the issue with experts, and regarding their
previous experiences, they suggested that it may be a
metastasis of malignant melanoma. Since ochronosis is
not a malignant disease, heroic resection (wide resection
Anteroposterior x-ray view of pelvis shows right femoral  neck fracture Figure 1
Anteroposterior x-ray view of pelvis shows right fem-
oral neck fracture. X Ray, after falling of patient.
Ochronotic pigmentation of the sclera Figure 2
Ochronotic pigmentation of the sclera. Photography of 
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or radical resection) was not necessary. After approach to
hip joint from posterior and after capsulotomy of hip,
there was a dark blue pigmentation in the cartilage of fem-
oral head (fig. 4) and acetabulum.
Although she was only 54, we preferred not to preserve
the head for osteosynthesis, because the cartilage of the
femoral head was not healthy, the proximal part of femur
had a lytic lesion, and the head fragment had porosis.
Hence, there remained two other options: 1- bipolar pros-
thesis of hip joint; or, 2- total hip replacement. Because of
the destructive nature of disease on connective tissues and
cartilage of hip joint, the involvement of acetabular carti-
lage, and the probability of sooner destruction, we
decided on a total hip replacement for her. In addition to
lower price of cemented prosthesis, we decided not to use
cementless prosthesis and pressfit constructs, because the
bone quality was not good. At last, we came to this con-
clusion that a cemented total hip joint replacement is the
final treatment for her (fig. 5).
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Dark blue pigmentation of deep tissues and cartilage Figure 3
Dark blue pigmentation of deep tissues and cartilage. 
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Head of the femur. Photography of operation field and 
patient tissues, during operation.
Cemented total hip replacement prosthesis Figure 5
Cemented total hip replacement prosthesis. X ray, 
after operation.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Cases Journal 2009, 2:9337 http://www.casesjournal.com/content/2/1/9337
Page 4 of 4
(page number not for citation purposes)
References
1. Keller JM, Macaulay W, Nercessian OA, Jaffe IA: New develop-
ments in ochronosis: review of the literature.  Rheumato lnt
2005, 25:81-5.
2. Spencer JMF, Gibbons CLH, Sharp RJ, Carr AJ, Athanasou NA:
Arthroplasty for ochronotic arthritis.  Acta Orthop Scand 2004,
75:355-8.
3. Collins EJ, Hand R: Alkaptonuric ochronosis: a case report.
AANA Journal 2005, 73:41-6.
4. Borman P, Bodur H, Ciliz D: Ochronotic arthropathy.  Rheumatol
Int 2002, 21:205-9.
5. Sahin G, Milcan A, Bagis S, Kokturk A, Pata C, Erdogan C: A case of
ochronosis: upper extremity involvement.  Rheumatol Int 2001,
21:78-80.
6. Kumar RV, Rajasekaran S: Spontaneous tendon ruptures in alka-
ptonuria.  J Bone Joint Surg [Br] 2003, 85:883-6.
7. Garrod AE: THE Incidence of alkaptonuria: A study in chemi-
cal individuality.  Molecular Medicine 1996, 2:274-82.
8. Farzannia A, Shokouhi G, Hadidchi S: Alkaptonuria and lumbar
disc herniation.  J Neurosurg (Spine 1) 2003, 98:87-9.
9. Kalevski SK, Haritonov DG, Peev NA: Alcaptonuria with lumbar
disc prolapse: case study and review of the literature.  The
Spine Journal 2007, 7:495-8.
10. Dom K, Pittevils T: Ochronotic arthropathy: the black hip.
Case report and review of the literature.  Acta Orthop Belg 1997,
63:122-5.
11. Aydogdu S, Cullu E, Ozsoy MH, Sur H: Cementless total knee
arthroplasty in ochronotic arthropathy: a case report with 4-
year follow-up.  J Arthroplasty 2000, 15:539-43.
12. Hamdi N, Cooke TDV, Hassan B: Ochronotic arthropathy: case
report and review of the literature.  Int Orthop 1999, 23:122-5.
13. Laskar FH, Sargison KD: Ochronotic arthropathy: a review with
four case reports.  J Bone Joint Surg [Br] 1970, 52:653-65.
14. Fisher AA, Davis MW: Alkaptonuric ochronosis with aortic
valve and joint replacements and femoral fracture: a case
report and literature review.  Clin Med Res 2004, 2:209-15.
15. Chua S, Chang H: Bilateral spontaneous rupture of the quadri-
ceps tendon as an initial presentation of alkaptonuria--a case
report.  The Knee 2006, 13:408-10.